Mitochondrial abnormality and oxidative stress in nonalcoholic steatohepatitis.
Oxidative stress plays a major role in the pathogenesis of nonalcoholic steatohepatitis (NASH). Mitochondrial abnormality may be associated with the onset and progression of NASH via excessive formation of mitochondrial reactive oxygen species. This study aimed to investigate the role of mitochondrial abnormality in NASH in relation to oxidative stress. Twenty-six patients with NASH, 11 with simple steatosis, and 10 healthy volunteers underwent clinico-pathological analysis. The liver/spleen ratio, an index of the hepatic fat content, was evaluated with computed tomography. Plasma glutathione levels were measured as an antioxidative marker, and the urinary 8-isoprostane levels and 3-nitrotyrosine staining in the liver as an oxidative stress marker. Mitochondrial abnormality was estimated by serum levels of mitochondria aspartate transaminase (mAST) and the mitochondrial staining in the liver. Urinary 8-isoprostane levels were higher in NASH than in the healthy volunteers, whereas plasma glutathione levels were similar in the 2 groups. In NASH, urinary 8-isoprostane levels positively correlated with alanine transaminase levels and negatively with the liver/spleen ratio. The 3-nitrotyrosine staining was more advanced in simple steatosis and NASH than in the normal liver, but was similar in simple steatosis and NASH. In contrast to the normal mAST levels in the healthy volunteers and simple steatosis, serum mAST levels were elevated in one-fourth of the NASH patients and positively correlated with urinary 8-isoprostane levels in NASH. Most cases of NASH showed diffuse or focal but intense mitochondrial staining in the liver in contrast to scattered staining in simple steatosis. Our present study demonstrated that in NASH, the enhanced oxidative stress may be associated with hepatic inflammation and the degree of fat infiltration in the liver. However, simple steatosis and NASH were both exposed to oxidative stress, while NASH alone was associated with mitochondrial abnormality. These findings indicate that mitochondrial abnormality may play a role in the onset and progression of NASH in correlation with oxidative stress.